
SARS COV2 & THE 

HEART
COVID-19 & THE HEART

1



OBJECTIVES

• Provide a Reference to the Origin of SARS COV2 (COVID-19)

• Brief BackGround of the current Pandemic

• Types of Viruses 

• Viral Pathogenesis

• SARS COV2 Mechanism of Infection

• Consequences of Infection

• Therapy



The origin of SARS-CoV-2

• It has been determined that severe acute 

respiratory syndrome due to covid 19 is derived 

from bat coronaviruses.

• It is estimated that there are at least 3200 

coronaviruses that infect bats.

• www.thelancet.com/infection Vol 20 August 2020



SARs-CoV2 

In late December, 2019, a cluster 

of cases of viral pneumonia was 

linked to a seafood market in 

Wuhan (Hubei, China), and was 

later determined to be caused by 

a novel coronavirus.



SARS COV2

“A Novel Coronavirus”

• This novel virus has been named “Severe Acute 

Respiratory Syndrome Coronavirus 2” (SARS-CoV-2) 

and the disease it causes has been named “Coronavirus 

Disease 2019” (COVID-19). 

• On January 31, 2020, HHS issued a declaration of a public 

health emergency related to COVID-19 and declared a 

national emergency in response to COVID-19.

• In addition, on March 13, 2020, the President declared a 

national emergency in response to COVID-19.



• Human coronaviruses were first identified in the 

mid-1960s. The seven coronaviruses that can 

infect people are:

• Common human coronaviruses

• 229E (alpha coronavirus)

• NL63 (alpha coronavirus)

• OC43 (beta coronavirus)

• HKU1 (beta coronavirus)

• Other human coronaviruses

• MERS-CoV (the beta coronavirus that causes Middle East Respiratory Syndrome, or 

MERS)

• SARS-CoV (the beta coronavirus that causes severe acute respiratory syndrome, or 

SARS)

• SARS-CoV-2 (the novel coronavirus that causes coronavirus disease 2019, or COVID-

19)

https://www.cdc.gov/coronavirus/2019-ncov/index.html


SARs-CoV2 

• Enveloped 

• Non-segmented

• RNA Virus 

• Positive sense 

Positive-sense viral RNA is similar to mRNA and thus can be 

immediately translated by the host cell. Negative-sense viral RNA 

is complementary to mRNA and thus must be converted to 

positive-sense RNA by an RNA polymerase before translation. ... 



Seven classes of virus distinguished by genome 

replication and encapsidation strategies.
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Seven classes of virus distinguished by genome 

replication and encapsidation strategies.

Reverse-transcribing RNA viruses, such as retroviruses, use the 

enzyme to reverse-transcribe their RNA genomes into DNA, 

which is then integrated into the host genome and replicated along 

with it.











Viral Pathogenesis

Entire process by which viruses cause disease

• Viral disease is a sum of the effects on the host

• Of virus replication 

• Of the immune response.





HCV virion circulates in the bloodstream either as a 

free particle or surrounded by host low-density 

lipoproteins; then, attaches onto the target cell

Attaches onto the 

target cell membrane 

by sequential binding 

of various receptor 

molecules, and enters 

into the cell by a 

clathrin-mediated 

endocytosis process.



SARs COV2









The p38 MAPK Pathway 

Crucial Role in the 

Release of Pro-

inflammatory Cytokines

GPCR (G-protein–

coupled receptor) 

through which Ang 

(angiotensin)-(1–7) 

signals. 







CYTOKINES

• Cytokines are a category of signaling molecules

• Cytokines mediate and regulate immunity, inflammation and 

hematopoiesis.

• Cytokines are a large group of proteins, peptides or   

glycoproteins 

• Secreted by specific cells of immune system.





Viral Spread
• Following replication at the site of entry, virus particles can remain localized, or can 

spread to other tissues

• Local spread of the infection in the epithelium occurs when newly released virus 

infects adjacent cells. 

• These infections are usually contained by the physical constraints of the tissue and 

brought under control by the intrinsic and immune defenses. 

• An infection that spreads beyond the primary site of infection is called disseminated. 

• If many organs become infected, the infection is described as systemic. 

• For an infection to spread beyond the primary site, physical and immune barriers 

must be breached. 

• After crossing the epithelium, virus particles reach the basement membrane. The 

integrity of that structure may be compromised by epithelial cell destruction and 

inflammation. 

• Below the basement membrane are sub-epithelial tissues, where the virus 

encounters tissue fluids, the lymphatic system, and phagocytes. All three play 

significant roles in clearing foreign particles, but also may disseminate infectious virus 

from the primary site of infection.
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